Microsomal metabolism of the 5-lipoxygenase inhibitors L-746,530 and L-739,010 to reactive intermediates that covalently bind to protein: the role of the 6,8-dioxabicyclo[3.2.1]octanyl moiety.
Hepatic microsomes from different species were used to study the oxidative metabolism of L-746,530 and L-739,010, two potent and specific 5-lipoxygenase inhibitors. HPLC analysis of the incubates obtained from the microsomal incubations of L-739,010 and L-746,530 showed only traces of metabolites. However, recovery of the starting material in the supernatant was less than quantitative in all of the species studied (approximately 90% in rat, approximately 70% in the dexamethasone-induced rat, approximately 70-90% in humans, and approximately 60% in the rhesus monkey for both compounds). The recovery of the starting material was found to be time- and NADPH-dependent, suggesting that metabolite(s) were formed and reacting with the microsomal proteins. Evidence that the cytochrome P4503A (CYP3A) contributed to the formation of the reactive metabolite(s) was shown by the low recovery of material that was observed upon incubation with microsomes obtained from dexamethasone-treated rats (a CYP3A inducer), compared with microsomes obtained from untreated rats. Also, the recovery of material was improved when troleandomycin, a CYP3A inhibitor, was added to rhesus monkey microsomal incubations (25% more parent compound detected in the supernatant with 100 microM of troleandomycin). Using radiolabeled L-746,530 and gel electrophoresis analysis, it was confirmed that radiolabeled material was covalently bound to the microsomal protein. Incubations of L-739,010 and L-746,530 in the presence of semicarbazide resulted, in both cases, in the formation of two adducts. Using a combination of NMR, liquid secondary-ion MS, and UV techniques, these adducts were identified as isomers of an oxidized metabolite that had been trapped by semicarbazide. The site of oxidation was determined to be on the dioxabicyclo moiety. The importance of this moiety in the formation of reactive metabolite(s) was verified by incubating analogs of the 5-lipoxygenase inhibitors that contained blocking methyl groups at the proposed site of oxidation on the bicyclo moiety. Incubations of these gemdimethyl analogs of L-746,530 and L-739,010 with microsomes from different species resulted in significantly improved recovery of the starting material (approximately 94% in the rat, 85% in the dexamethasone-induced rat, 95% in humans, and 85% in the rhesus monkey for both compounds) and significantly less radioactive binding to the microsomal protein.